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SLAC Laser Operations

→ Lasers have become a core competency for enabling SLAC Science
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3LCA or Laser Facility

35 LCAs, 325 QLOs, 45 LCA Workers

32 Laser Facilities
• Accelerator – 4

• LCLS – 10 

• PULSE/SIMES – 11

• SSRL – 5 

• PPA – 2

SLAC’s Laser Operations
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Challenges for safe laser operations at SLAC

Expanding program

LCLS User Program  

− WPC for Hutch operations

− many user QLOs, LCA Workers

Accelerator Operations 

− Injector laser systems critical for operation, 

− interfaces between laser and rad safety systems

Accessible hazardous energy

− requires good procedures and skilled personnel

− PPE required

Training and oversight for students, postdocs

Matrixed supervision between laser, admin supervisors

Multiple Lab approvals for QLOs, LCA Workers
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LCLS – Hutch 6 Partition
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Ti:sapp – 1J, 40fs, 5Hz, 800nm  (7J single shot)

Glass -- 25J, 2ns, 527nm (single shot)



LCLS – Hutch 6 Partition

6
Ti:sapp – 1J, 40fs, 5Hz, 800nm  (7J single shot)

Glass -- 25J, 2ns, 527nm (single shot)

Sign display

RFID 

Badge 

Reader



Class 1 Enclosures and Operation Modes

- NEH Laser Hall
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Class 1 Enclosures and Operation Modes

- NEH Laser Hall
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Interlock sensor



Enclosures, but not Class 1

- LCLS Injector
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Enclosures, but not Class 1

- LCLS Injector
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Barriers

Barrier up blocks beam

Barrier down allows beam transport



Safety Shutters

• IN and OUT readback sensors

• Cascaded fault logic:  trip laser source if

IN sensor doesn’t report IN when requested

• Dual “transport” shutters required if can transport

beam outside an LCA 
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Class 1 Enclosures and Operation Modes

- SIMES SMB
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Lasers:

• Excimer:  248 nm, 700 mJ, 50Hz, 25 ns

• IR laser:   805 nm, 120 W CW



Class 1 Enclosures and Operation Modes

- SIMES SMB
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UV Alignment Procedure

- SIMES SMB
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1. Class 4 Maintenance mode (eyewear required)

i. UV laser on but not firing.

ii. Open enclosure, place burn paper at exit of UV laser.

iii. Close enclosure.

iv. Fire one shot at HV = 22 kV to mark beam spot. 

2. Switch to Class 2 Alignment mode (eyewear not required)

i. UV laser is disabled in this mode.

ii. Open service panel on UV laser unit and mount alignment laser.

iii. Adjust X,Y positions of alignment laser to center beam on burn paper spot.

iv. Remove burn and use optics tree mirrors to guide alignment laser to 

desired positon inside UHV chamber.

v. Turn off and remove alignment laser.  Close service panel and all Class 1

enclosure panels



White Light Generation

- Controls, including alignment eyewear
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Normal operation:  WLG fully contained inside secured enclosure

WLG optimization (alignment eyewear procedure):
1. WLG input beam block in place.

2. Remove enclosure top cover.  Install beam block just downbeam of sapphire.

3. Remove WLG input beam block and adjust 800nm so below WLG threshold

(use spectrometer; <~250 nJ @1kHz)

4. Remove WLG downbeam beamblock and align with 800nm beam.  

5. Reinstall WLG downbeam block and optimize WLG.  Max 800nm input is 2uJ.

6. Remove WLG downbeam block and tweak final alignment.

7. Reinstall and secure enclosure top cover.



Laser Eyewear -

Controls and Management

Protective eyewear is MANDATORY whenever a laser lab is in a “Class 4” 

(“Laser ON”) operation mode.
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Laser Eyewear -

Controls and Management
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Eyewear storage at LCLS Injector Laser Room – Entry Vestibule

2 types of eyewear available:  Class 4 modes are Normal and GREEN



Laser Eyewear -

Controls and Management
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Research lab with multiple Class 4 modes

4 types of laser eyewear available



Laser Eyewear -

Controls and  Management
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Research lab

Supervisor only makes 1 type

of laser eyewear available



Splitting Lab SOPs into 2 parts
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~30 pp

~  split  ~

~20 pp

Lab-specific SOP
(lab laser workers; vertical)

~15 pp

General SOP
(all laser workers; horizontal)



Splitting Lab SOPs into 2 parts

General SOP

Lab-specific SOP
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Laser Safety Database Tool  -

Electronic Approvals and Tracking Training
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Laser Safety Database Tool  -

Electronic Approvals and Tracking Training
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Laser Safety Database Tool  -

Electronic Approvals and Tracking Training

Email Notifications sent if actions required

• Approving a request from a laser worker (LSO, SLSO, admin spvr)

• Lab-specific OJT overdue

• SOP revision needs review

• ESH training overdue

• Returning to active status (after completing required training)

• Annual lab approval (Phase II)

Example email:  laser worker made inactive due to overdue OJT

Subject: Worker status changed to inactive for <facility> laser lab 

<laser worker> status has been changed to inactive due to OJT overdue.

Regaining active status for this laser lab requires:

• Worker completes OJT with the facility’s laser supervisor.

• Laser supervisor updates the worker’s OJT date for this laser lab.

Enter this info at <webpage link>.
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Thank you!


